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(57) Abstract: 



PROBLEM TO BE SOLVED: To generate low 
temperature plasma uniformly and in a large area, and 
conduct plasma processing of high quality of feeding a 
microwave in a container through a dielectric window of 
the container from a plurality of slots formed at a flat 
H-plane, and discharging gas toward the flat H-plane. 

SOLUTION: This microwave feeder 3 is provided with an 
H-plane 3c providing a plurality of slots 3b, and an 
annular waveguide 3a having a rectangular cross-section. 
When a microwave is introduced to the microwave feeder 
3, the microwave is transmitted in the annular waveguide 
3a in the opposite direction to each other by a 
distributor 10, emitted from the slots 3b, and fed to a 
plasma generation space 9 from a dielectric window 4. In 
the plasma generation space 9, gas which is discharged 
from a gas discharge opening 7a becomes an active 
seed, and occurs in a doughnut shape below the slots 3b, 
and it goes toward around the center of the microwave 
feeder 3 through a high density plasma region below the 
slots 3b. It is thus possible to conduct uniform 
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50 ^OB»iB»*3lii^»*t J: 
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[0 0 7 5] m~mA<n (b) «Bfttifct*lli, 
HI 4 CO (a) irJt^TieS3 0 0 mml:i±. CO >7 

[0 0 7 6] (v>f ^nfltft»*«) #S&9!KJBv>f>*L 
4 -r-f*n LTiiH 1 ~H 3 fcjpLfc X n 

[0077] mM&wiMzmfxmmzi. 

[0 0 7 8] 1215 14, *»M08U0**60^]RICJ:*T 
-Y 9 n«ffi»»*^i-o 

[0 0 7 9] HI 5 * n«[ftj»»{±, 

P3«3 3 tv^f^DffXni 3 fc£&HP;**5&Jft$;h. 

fc* i <nmmmm 3 2 1 , m&cox n^3b 

[0 0 8 0] (a) (4®f®£, (b) J±* 1 
32£, (c) tt»2 0i»*»W3 1 Sr-etL-Ptt^LT 

[0 0 8 1] i^ioiany h3b*tt*HI4K 

[0082] XD'^ COff^C, X n y Y C0±£ n 
7 hcoifc, xn -y ^ s *&4mmttcDfH2© 

3 1 * =f c tbftm l x a it if, »2 smffi# 3 
nx h -ev>f ? Dftftsftiwcs So 

[0 0 8 3] X, R*ttO*2**«*t3 1(4, ttilftD 

*>Av^a{4^-e*s 0 

[0 0 8 4] ^LT, £*>J&2 3**«*|-3 1 14, f If 
1«#3 2 tmMLtzWWfcmtKX. <0 m&l?- tiT®.& 

[0 0 8 5] [116(4, ^f&Wtcffiv^ti&gijcOv^n 
»M$S4f Lti/^o 0 6 CO (a) (4-?-coS£co$rffi 
£, 06CO (b) (4DD' H(Cj3itS*C0Bf®^^:LT 

[0 0 8 6] ;®W?n$fti^3li, (b) IC^-T 
± 7 UA^t *tfcBA3B©IItt**» 3 a =fc^r Lt & 

■t&m&MiMx&Zo 

[0 0 8 7] :©7^f ?DSM^3 Kj3V^T<4, $£ 
^E$t«5 7>^A$*W^^n?£(4, frBB^l OK 



(8) WH¥ 1 1 -4 0 3 9 7 

oo, sp®^<7)H® 3 c Itl^lt^tt^Xn y h 3 b J: *) 
T-f ^n^^gctB-r^o M^lfiJdi , da (Cjiti-v^^ 

a^vO D^^felK^S-t-S t , 3 a ft-C 

[0 0 8 8] xn-y h 3 bfrbWnmZtltzi"(?vWL 

(4, in 3 z^mLxmrnLtiXTtewMKm^x, m 

10 £tl& 0 

[0 0 8 9] #»irt-e«±, ^^*tt«:tt<bttfc3{r 

[0 0 9 0] £k±Xim Lfz^m<D-74 9 Dt7"7X7 
(4, «t*flfC**tlf'ttfflTirU6-C**A*, v^n&ofc 
u, Ag/C u^< y*LtzX-r>\sXM%:£*l> i WLl£.X$> 

(t T H ffi CI It K t 9 u ife * i* A L * ASI5 T^fSJi^M 
«507£*7j|6](--7>BB-tS &co-^& iv^s, HBU¥ff * 

[0 0 9 1] $^CMv^Mxny K9J&KI4, -7 

9 n-^«ofE«7j[^(-Sii:^73r^<7)fi$* s SSi&i*i<oa 
ft«o (Vi^jftA) oi/4JSL±-e**ttf, *§»-e&«R 

®-C& S i -V^Wi-X i>Tl"{ 'XkX i>%:AsXio X 

50 St>ifrii*v^, T#l-J: (9^D-y 

±?i:, ^ft < i: 1/2 Nimx 

xuy vmzzti&xo^-r&o wft&eo 1 / 

2 75 s «S"eab-i>o xn-yK4, 7ttx.(4\ 1-1 

OmmifS, 4 0-5 0mmSJ«IlOP§P/5 s H ; iL 

?&S&coatco^^(c^tTfejt;btSeS 4:1-4 iHffiL 

v^^><o-e*4 0 

[0 0 9 2] *frfiaf*ia*#HI(t-CRWi-4o 

[0093] H7 \±jfwjn<v^j 9 v-mm^mzm^ 

40 5>tL£#axn y hOM^^-to 

[0094] H7C0 (a) liTj 9 n^WJiff^lfil di 
(da ) KttLT, -?-Wft#*[S]^Mt-4«§ 1 i co 

[0095] BI7C0 (b) liv^f ^n^cojt^lfijdt 
(d 2 ) KMLT, hft ^ * iotxmxn -y 

b-e*.*), atfr^ieudi (d 2 ) tmiLttfonj&fri 

50 [0 0 9 6] 17© (c) liS^f^nntfU 
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[0097] xuy h <7)Se«WM*> M y *■ 1 p i4fif*E 

Ltzt 3s*)wsa&nwuk «oi/2Xi±i/ 

[0 0 9 8] f UXn-; ^a&Ojtfr^fiJK 
I i li«rt«fcR0 1/475M3/8 0 
iEHi=-rs fc J: Lv\ 
[0 0 9 9] X, ^ny Mi^T^IBIMK MilfWI 

•pi;, f$\Zv*-emzixtz7.u-y hWt>K • l*JTfcft« r >l 

[0 10 0] H*g[*§l3 gi4, 3R#iCift»<oeN>*8^ 

•eB^^tt^ft (PS) £offlft**rtifcftoft 

[0 1 0 1] X. &A£*l&W ^niftcD»^!±-7^^ 

o 

[0 10 2] (gftt#&) *#&WKfflv^*L£f§m&;g 
tLtli, 0. 875S2 0 GH zcOv^n-^jfilL 

[0 10 3] HI 1 fc^Lfc J: 9 CHITJ 

& <fcv>U J$v»J4Xtty hSfcfr<0<& K#*n 

[0 10 4] *i«W7^^nf77X7MgSS(f 

3^5$^f*7X, S i 3 N4 , N a C 1 , K 
CI, L i F, CaF 2 , BaFi , Ala Os, Al 

n, Mg04^*«W J ia-e;fei»^ 

>, ipijiXrA', -t;vn-XT-tr 
[0 10 5] 7A'5t**?.44S«Ot«) 

[0106] mm) *»WKfflv»fe*t*aE»fc lt 

[0 10 7] fF»*«*1-*«|5#i: LT(4, 7*5-* 

[0108] mmtt-zm^zm&iut, w&LfctMEtt 
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[0 10 9] S«tt#^i*i®*«fe#^JK-e«[« 

[0 1 1 0] f U, 1*3*8*4?* < ti> 0. lmTor 
r (£>1. 3 3 X 1 O- 2 P a) SJSt^ffiTi S <t 0 t- 
fltJ&i" •So 

[0111] ( ^ftft^ft) #S&W l-ffl v> £> 

[01 12] arxattupttgi-i u^id 

T&J:^U @9<o (a) oi^:ftftKCi&oT 

f£it <b iliz X'jyF Tab otUl 1 . 
[0 1 13] ggvM4, S9W (b) co J: 0 Klt&co # * 

[0 114] #X<7)ftfflOOHItftf**|6l©tf 
20 (4, EUK^LfcJ;-? (ci-^>it^\ J: Lico-C 

[0 11 5] -et-C, itt^<7)#Xffi^#^i4, 

2f * >j? > ^?Xt4^ - /■? 9 -f if - CSS $ tU, o 

[01 16] mim#<r>w&&®.\*, *<r>m%miwm 

[0 117] #nx_T, ^Xv^cDfM^I&il^** 

[0 1 18] $HH<ov-f ^ nty^X^MttSy 
<7>«#<7)^m« : «i4*«J£^com#<7)fS*:^J; <0i>± 

[0119] ifc, %km<r>SiV)-m&mk<7>tzib, mw-it 

**fl=tRWUHMtLr* 4:v> 0 7fe«tLTi4, 
50 -TS *><Oft«bjifflnrtg-e, A r FXI4K r Ft^UX e 
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[0 12 0] *»Wi:*V>m 0. 8 GHz 

[0 12 1] ^n«ft*W»o#APK»ASit*^ 70 
>f * n^t LTI4T E K^-v-f * n«[*«Sfi L < ffl 

ff*bv\> 

[0 12 2] fit, Eit«S^B&rtKi3^T*>. 

d^?Ii s HlBi:il)o 
[0 12 3] 5Rtfc*ifel&3 al*I^45V^Tfc, v^n?£ 
(iTEio^e-K (Hoi^e-K) x*&Wrrz&, 

[0 12 4] ^tC2js:|&Wt-J:4*ta*ft^^v^-CJfi^< 
*E> o 

[0125] 4i% #»i *B*tr. *»a#«*HMB: 
2±KS^a#*«*'t\ ##£i£PflC<i> (Hiooi 
as D o 

[0 12 6] SSI W*^|H^co*^^>y 0 tcJ: 

«J*jlCffi*6*&l. 3 P aJttT*C3Sr*4T«BE-r* (H 
1 0 Olg S 2 ) o 50 

[0 12 7] f IT, ^«#S7<O^SBiP7 a 
^feWUPJU^ttkffl-r* (H10OI8S3) o 

[0 12 8] fSlfiOEM^seL/:?), tFEItf?)^ 

* (eh oralis 4) o 

[0 12 9] #S1 ^S^j£CT^tt^tt7t^e^^- 

[0 13 0] BrftOiMIWW^ffilLfcfe^ ^nj£ 
OftjffrSrflPjti-^ (Ull 0<7)X|IS 5) o 40 
[0 1 3 1] WlflO^^-yffloa*Ar, H 

-eiirf (mi ooxes 6) 0 
[0132] fit, s#i £nttr, «&a#^«m 

(01 OOXfiS 7) o 
[0 13 3] Ja±^aat— 4fcO««ta#ttK< l9iEL 

[0 13 4] *»W©v>f ^ nftr^XvjiiJjii:* 
tt^^^XvjaaSrtOJEE^JfiO. lmTorr (ft 
0 . 1 3 3 P a ) Tbm. lOTorr (ft 1 3 3 0 P a ) 50 



1 1 -4 0 3 9 7 

(D%m, J:»)ffiL<^ CVD^77XVl^Si 
SRO^lmTorr (ft 0 . 133Pa) Ml 0 
OmTorr (ft 1 3 . 3Pa) , x 7 f7^(7)i^ 

0. SmTorr (ftO. 0 6 7 Pa) *?>50mTo 
r r (ft 6 . 67Pa) > 7r» ^<0*^HH 1 0 0 
mTo r r (ft 1 3 . 3pa) OTo r r (ft 1 
3 3 OP a) OlBH^feBR-ti^fc^iio X, 9 

^0^^14 0. 067Pa-13. 3Pai:t 

[0 13 5] *HW07>f ^ n^y^X^MUftci 

<£ «9 S i 3 N 4 , S i 02 , Ta2 Os , T i O2 , T 
i N, AI2 Os , A 1 N, MgF2 , AIF3 %t*<D 
ifftlSB^ a- Si (7^^7r7y'jn>) , poly 
-Si ('f'Jy')3», S i C, GaAs^WI 
A 1 , W, Mo, Ti, T a & iro^flSBt*. T 
i N, T i W, T i S i N«0#«Oii!*)|fc*3&s£ X < 

[0136] *»wo^9Xvjtta*ffiuii9«La"r* 
«*a.a#i 1 2(4. *i#t*ot^ iitt<7)io-e 
abort, **v^j±«^tj|ftjHttoto"e*o'rfc iv^ 0 

fit, *«#3ftv*t4*- 
tt^ 3o^MSW:*^tv^U^o 

[0137] LTMU F e , N i , C r , 

Al, Mo, Au, Nb, Ta, V, Ti, Pt, Pb 

[0 13 8] LTfi, S i O2 *4>53e* 

#«55r9X^ Sis N 4 , NaC 1, KC 1, L i F, 
CaF 2 , B a F2 , AI2 Os , A 1 N, MgO^f 
(DWmn, *°V^V>, sff'JxXfA', 
- b, -tr^n-^T-tr-r- K * 0l J *7°n tfv >, * 0l jJ& 

[0139] cvDtticj:i)afcK±K#**»*-r*» 

^icfflv^tt^)^ t LTii. a-SU poly-s 

1. SiC^t^S i**«WilSr»JaE+4»^: S 
iflt^t-^ri-iaifl-^i: LTtt, S i H 4 , Si 2 
He 35:ircOte1»V7>St, Tf7X^y 7 > (TE 
S) , f>9^fJl'y5> (TMS) , y^«y7> 

(DM S ) , y7f;Py7Wny7> (DMDF 
S) , y^Wy^Djl/y7> (DMDCS) 4 if CO* 
$r>^>», S i F4 , S 12 Fe , S i 3 Fs , S i 
HFs , S i H2 F2 , S i C U , S 12 C U , S 
i H C 1 3 , S 1H2CI2 , SiHa CI, SiCh 

F2 4^ny7>if, #a*ffi"C^«]R-e* 

aUn^Sfctt^^UT^t LTli, H2 , He, N 
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e, Ar, Kr, Xe, Rn$*&\fbfLho 
[0140] S i 3 N4 , S i 02 i^S i it^^h 

ti. S i H4 , Si2 He *Wi«y^>i, r h 9 
xf^yy7> (TEOS) , fh7^h^yy7> 
(TMOS) , t^^f^y^nrF7V7> (OM 
CTS) , ^f^^ny^V (DMDFS) , 
y^;Py7n;i/y7> (DMDCS) 
>IS. S i F4 , S i 2 Fe , S i 3 Fs , S i HF 
3 , S i H 2 F2 , S i C 1 4 , S i 2 C 1 6 , S i H 70 
C 1 3 , SiH2 Ch , SiHsCl, SiCh F 

0 i >f ^ - 1 J: 19 ifMt 

i-4ft*JK«-^*fctt»*K#^i: LTt±. N2 , 
NH3 , N2 H4 , ^t^f^yy7f> (HMD 
S) , O2 , 03 , H2 O, NO, N2 O, NO2 fcif 

[0141] A 1 , W, Mo, Ti, Ta, TiWi^ 

LTti\ hV^f^TJK-^A (TMA1) , b 'J ji 
f^T^^-^A (TEA 1 ) , fU^VWTi^ 
(TIBA1) , y7f^7JK-»)A^>f K7 
-f H (DMA 1 H) , (W (C 

O) 6 ) , ^Urr/*^-^ (Mo (CO) 6 ) , 
f^f^^^A (TMGa) , YV^)VifV*?& 
(TEG a) fcfc^JR&jpS. AlCh , WFe , T 

1 C 1 3 , T a C 1 5 %£<7)^uy>ik±m^mfh 

Ltli, H2 , He, Ne, Ar, Kr, Xe, Rn£* 

[0142] AI2 03, A 1 N, Ta 2 Os , TiO 

2 , T i N, WOs , T i W, T i S i NfcEV>£JRffc 

TW\ h^^W^^-^A (TMA1) , h'jxf 
(TEA 1 ) , h } ) 4 V ^ frT < — 
A (TIBA1) , y7f^7;V^^AA^fK7^f 
K (DMA 1 H) , ?>lf*7*yi3)l>^~)V (W (C 
O) 6 ) , *e*)7T>fJfr'tf—Jl>' (Mo (CO) 6 ) , 40 
h'J>^^55TV9A (TMGa) , hU^A-^J^A 
(T E G a ) & ifO*«&JR, A 1 C 1 3 , WFe , T 
iCla , TaCls kZ*>^uY>1t&m*IWi&ifh 

fz&mmWMjf^tLXlt^ 02,0s, H2 o, N 
O, N2 O, NO2 , N2 , NH3 , N2 H4 , 
^f;Vyy7f> (HMDS) 4 if jW^Jffcttio 

[0143] *#*m*iy^>^"ra»^ojaaffl^r 

ti. F2 , CF4 , CH2 F2 , C2 Fe , CF2 CI 50 
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2 , S Fe , NFs , C I2 , CC 14 , CH2 CI 
2 , C2 C le HK1P&\fh1X*o 
[0144] 7*bVy^fi if*fl*W±0#»fc# 

5)fAt4 T y y > k LTIi, O2 , O3 , H 

2 O, NO, N2 O, NO2 teif&mfbti&o 

[0 14 5] X, * V -~>?<Dm&&, ±m^y^> 

PR XB77 v > ^ffl^S^ ( i7K« ^ ©ft 

[0 14 6] 4fc. *»SO"7>f^ni^XviH« 

^tJttjWi-r*^ $Ix_lf S i, Al, T 

i, Zn, Ta^»^^IML<(«Ii(7)ift 
a«**v>t±afl^«$fctzf±B f As, 

[0147] a^*»fk*ir^r*»#o«Mttt^ 

<hLTte, O2 , Os , H2 O, NO, N2 O, NO2 

ftif^tffetLSo *#*afb*w«ai-**& 

oaftft^t LTliNa , NHs , N2 H 4 . 
^f;Vyy7f> (HMDS) &ff***if fe*v& 0 

[0148] m^, &»mmomm%oz ? u ^-r 

7 7 v >^ft*ti»*onf AP 1 0 5^^f 
Xt I. ^ U - x y ^/7 7 y > y*f ^ i LT(i, O 
2 , Os , H2 O, NO, N2O, NO2 ftt^mfb 

O^X TiMUB S A P * 6 « A-r 4 * U - - > ^ 
ffl^tLtli, F2 , CF4 , CH2 F2 , C2 F 
e , CF2 CI2 , SFe , NF3 ft¥&mfh1XZ>o 
[0 14 9] X, v>f ^nflfcmacj: ^ttlti-^^-f 

^n*isatt»jt^--ttm±o*^ at 
[0150] (y^xvMit) aT*««**«fT 

v>f ^ ?Xv*H!i t J: 

[0151] (ii^7 4 7X>Mit) *»eg^igi 

[0 15 2] (*2 0-7°^X^M31^fi) *HW07>f 

b«itfi^fflv^:i»Ji, 01 lifflv^RIIJ 
f&o 10 9(iSS10 1fi^)77X^MS, 104 

By9Xv«tti 0 9 
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»t & tetbwt 9 n$fc0W&#&flN 1 0 5 (iW^ 
Y * niftfe«^|II-c*4*«K, 1 0 3 b tt*e>f * n$S 

i i 4 ttjra»*«fc uot-^-, io7im 
[oi5 3] ^ox^x^Ms^tt^&^rte, 

ifi 2 1 ^ /W?2 2 7X7U-n> h 

- 2 3 k x *) fjx^zk&A i o 9^(r>mm^f^^m 

1 0 7 a J: *9ftft£ti&o 

[ 0 1 5 4 ] X. *r*J»*t*li. ^ft < fc > V 

2 4 h^lfLT^^ ffin*>y??Z'Xmm^fr7 f 2 
6i:J:ot, 7 7XvH4li o 9rt<z>j6«B**>EE;&2&* 

[0 15 5] ^LT6(£^-f *n^«^£;FLTi3*K 

[0 15 6] r9X-70ft4Rff*Ili£lT^ <t ^ K L 

L> fc-*- 1 1 4 *Mv>T*#W=S:3fMOiaj*i"Cin 
Srf&o (^0^0 4:^lt7 7X>||4il 0 

91*l*JC^#^i-^o ScV*T, 7 7X>ffliffl^^^ 

1 0 7 ^if\-Lxm^ : M^Xy 0 y X^^M 30 

i o 9fii:*AtSo mm vmm ^mnb 

tifza>jr? ?>x^)vy> (^HItk) ^111, X^X 

«9K PF0^) i 9 BffMcom**. l 0 5 «t i) T 

Eio*-K"C8lltt»at»l 0 3fii:fAt4o ^A^tt 
fcT>f^n«[tt, ^B£#|l 1 0-C-^E$tLffilBl 0 3 

|Un 7 M03 b £«^&«#£Sj>*6. ^u^H 

0 3b *t4M.IS*#381 0 4 ^2LT77XvH4Il 40 

o 9 \zm%£zti2>o 77x^11 o 9mzm^^ti 

X7MS1 0 9^±SC7 7X7P«t^o 

K»ff 1 0 2 Jit««5*vfc«««ftWW* 

[0 15 7] BlV^iSl 0 4 ii, [Eg 2 9 9mm, ff $ 

&*&«f 1 0 3 t*. fiIBflOW2 7mmX9 6mm 
t*ot> *-M&&*2 0 2 mmOT Ei o-=e- 50 
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«*1 0 3 0#Ki±, ^>f ^n«oe«S**«li4fc 
t^TA 1 tfflv^o ¥S»n7 htfiftRII&ir 

1 0 3«>H!fUM\ v^^nt?:77Xv||4Il 0 9 
^*A^£ h^^$tVTv^ 0 
Ofttt«S4 2mm, fi 3 mmO«»t* i) , 

«o l / 2 HBi:tt*f^:MSltrv^o 

Steffi"***. Jgl?&m2. 4 5GHz o-^-f^nrS 
±BO^-ftO*«R»ttfflV^fc»-frKtt»l 5 9m 
mt*4o «fflUfcT«R^n^ h#*R#jft«l 0 3 
m XnyM03bli»79. 5mmlBH|-C8iHJK 
j*3itTv** 0 ¥«1^U7 h 1 0 31: 
14. 4Efa-t, #|nl14*£*. T^fVl/-^, 2. 
4 5 GHz <Dm^^W^4 ^nrftmrl (^H*) *« 

[o 1 5 8] mi i izmLtz^r 4 ^ u^y a ^ x^^mm 

i^ttilt, A r8K* 5 0 0 s c c m, Hit) 1 OmT 
orrillTorr. W^U?£yW-l. 5 kWO| 

77XV $ *^ #^tL7^y^ x^oitaa * 

oji^iutfot xn-xK£PSni-&mE£-- 5 0 
*hio 0 votEH-eggfks^ Xn-XKSfLti&s 

gfL^r I-V»J5E»i:J: *)iRl5eU %hittz I -VBMfcJ* 

7X7tft^lHLf:o W^SSfttt. 1 0m 

TorrOi^l, 3X10 ,2 /cm 3 ±2. 1% (<j> 

2 0 0IA) , lTorr^7. 2X10 n /cm 

3 ±5. 3% (^2 0 Olfi) -C$>*K HE***?*)* 

• ft - 4 *7° 7 x ^ ft $ tt t v > * i t a m bs *t 

fco 

[0 15 9] (*3 0^Xv«L31iHt) ^i^7>f 

ttmmfevim^fcmwtffl*. mi 2 im^xim-r 

%>o 1 0 9 (iX^X^H^, 1 0 4 i*x^x^#ys^ 

1 0 9 ijz^mfrbfrMir&mmifcn, 1 0 3 j*T>f * 

nrft^X^X^^ l 0 9Uftj|fri"4fc*^)^>f 

205 n y httmmmm 1 0 

3 O^jBOjEWUWt fettfc-r-f ^ n«S:#A1-*#A 
10 3a li*F«JRX D h 103fii 

103b it¥ffltitx*y hitmvtm^ 1 0 3 oh 

mi-mfhtifz^j?vWL*WtM1r&xuy k 102 

ii«&SfrW<50«W¥S, 1 1 4 tttWM#W*ttrtfc"jr 
^H-^. 1 0 7ttJHUH#*#A#«. 10 8Wt 

[0160] ^<7)X^x-T^L^S^i3v^r^, ifxm 

-♦0^812 1 ^>7'2 2L ^7n-3>h 
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-23CJ:0 7 7X7Mt 1 0 9^^>f&^** f ftll 
«$^^o 55T^«i»ft±*t|plV*fc^ttHin 10 7a 

5 2 4 t**LT*5»9, 

[0 16 1] *Lt, 6 <i^^n?£^f»£^:LT:k 

[0 16 2] y^X^at^BLT^iife^-e^^o 

[0 16 3] fti!ftW*«##Sl 0 2±fcfW\ t 

[0 16 4] ^LTT'yX^f 
1 0 9F*35r^S^-f-2>o fc^T, y^^Jtll^ 
MlM^WJPl 0 7 a^ift-Lrm^M^-n-fy 

S6U SI 0 9rt*3f560£E*UfiMfi-4o "*"f *n|fc 
PFBtf) J:"9^S<7>m*^, a£ASB2 0 5 4 <9¥ 
««Wny b#Sltt*«[*2 0 3rtK«t»»Xi-4o * 

2fttc^$ttfc^n^ M03 bSr^Lg|«^l 0 
4«U^7Xvf£Il 0 9Rlcft»S*t4o SI 

o gfticffes&^ti-f^ei o 3 1*)* l fflZWiLtz-? ■<( 
U3K*#v», & t T t-(i £ ^ ^v>f * 

£i o 9o±ji:y5Xvpi«Mt4o £<7>nt> mm 

•2) o 

[0 16 5] mW.»Bl 0 4ii> jt#2 9 9mm, 

10 3li, l*l^if®<7) \ti£# J 2 7mmX96mm 
V>t£MWiW +'M1# S 2 0 2 mmCDliirie 

tRCSSR*"?**., h#ai;|£zK£irl 0 

tA 1 «rfv>tv^o ¥St^D-; Mt^KWfl 0 
3<OHli:ii, 7-f^niJ-/7Xvf4ii 0 9^f 

tliR?4 2mm, tS 3 mm<7>$E^-C& <9 , *rtvfcft<D 
l/2rifiSi:M«t:lS?tiTv^„ *l*Jjftfttt, « 

ISffti^ )S*®:2. 4 5 GHz cov^n?£i:. _b 



(13) fPi¥l 1 -4 0 3 9 7 

24 

& 0 mm Ltz^mm* n ? b 1 o 3 -ei±, 

xn7Hi|7 9. 5mmIHJBS-e8'IH^§^lTV^o 
spKR* ffiW&tftLV 1 0 3 K tt, 4Efa- 

2rfiJtttt#*k r-fVW-J', 2. 45 GHz OS 

[0 16 6] g| 1 2 C/TLfe-?^ ? nty^X'Tjlii 
t^ftfflLt, Arlf 5 0 0 s c cm, JEfr 1 OmT 
orrilTorr, ?On$^7-l. 5kW©§ 

ofco X9X-7it?Ji|!i. -»^7'n-7'fti:i 19 MT 
co J; d icLT^To^o Xn--7lca*p-t-5.«l±Sr- 5 0 

** I - V«I5&»K 4 15 jflJsg U t#?> fitz I - V A** 

5XTSffiSr*mL7to -eolS*, HE^JKli, 1 0 m 
Tor r<7)»^l. 8Xl0 12 /cm 3 ±2. 3% (0 

2 0 0?5l*]) , lTorr«^7. 7X1 0 1 '/cm 

3 ±5. 6% 2 0 oirt) -c*ik ififfi**&-e*>ss 
20 *jK-e^-^X9X-7^B)t;$tLTv^ c t*q»e$tt 

/Co 

[0 16 7] (»4«X7Xvllii) $HM<ORF 

;M r *epin«**fllv»fcv>f * nt^7X?MM 
K-o^xm 1 3 £fflv>TI£IK-f &° 10 9 liX7Xv^ 
tS> 10 4 li7*7X-7Ml 1 0 9 Sr±^«^ib^«l 
-T 1 0 3l±7^f7 nj££ X5 XXHtS 1 
0 9 KQWrfi tztb<F>-?4 ? nfeftjS&g^ 10 214* 

^aa#:wcois#^. 1 1 at^.mm^mf^-r^^~ 

1 0 7 (±**Xffi^^ 1 0 8 &%mn, 3 0 2 14 

[0 16 8] ic0X9X-7iat3ffiStl}ZiJV>TI4, *r*ft 
*&*!4, ^i<ci 3!r^#>"^XttilCfl«*v»l4/tr5 
-fW^ii2 1 fc> /t;VT2 2 t, 7^7D-n-/h 
n-9- 2 3 t ^r*LTd3 >9 , 7^7n-a^bn-7 
- 2 3 K X <0 X5X-7MS 1 0 9^<Oft^**X*^W 
#P§tt-5» 0 7jX.(i#^fe{rJP 1 0 7 a J: I9ii*#:^l 0 

[0169] #^P^*i4, ^-^< ti>#m.3>y 

7?>^ii^>7'2 6 tMW/<^X2 5 t 
40 2 4 t*mLX33t) ^ ffi%^> 9> Z.mWf^K'y^ 

6i:iot, x-7 x?MS 1 0 9 \*}<vta.m&<o]±.j3& 

[0 17 0] LT, 6(4-^ *n&mi££^L.Tj3 
T, -?-C:^l4^j---7--^T-f yi'-*— ^>*- K|g^ 

[0171] X9X-ro^s.y f &ai4jy.T<o4"5 ml 
-?ii4 ^fflv^T^acosist^ijn^i-^o (2 

50 4-2 6) ^7>LTX7Xv^iSl0 9|*l«»a 
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25 

■t&o ttv^T, ^Xvftlffl^t^MfSl 0 
7 £ J: <9 3f^C0»ESt?7'9XT^S 1 0 9 |*HC2#£A1- 
-5.0 #CK> PfC* (2 4-2 6) iz&ifbtitz^yy? 
9 >*imwf2 6 *MEU "/7X7MI1 0 9 
rt*W560ffi*tiltWt-4o RF/UnflUllfllSO 
2tfflvr««*ai 0 2i:RFlJS:ftj&tSit() 

Ig-^ 103co^n-7hl03b *?>Lsim#® 1 0 4 
^11X^7X7^411 0 9iC«#&i-* 0 X9 Xvi 
411 0 9rtlcft«&$tLfcT-f *nift©»#K i 10 

J: 9iM53*U ft^gl O 2 JlK*W 3 

«ua#i= * >f * > oautt * ^ ^ - * «h» -c i 

o 

[0 17 2] *»WOJfr*I*a:*fflv^T>f ^njt-/^ 
Xvftiiii:ov^, HI 4*#flHb-CRWi-4o 1 
0 9li^Xv»44, 10 4ii77XvMI10 9 
**JK«*fe*l|-r4Wl#«. 2 0 3 14^-Y *njjfe* 20 

& 0 1 0 2 i4«*3#wo«JSf^. 4 1 4 titttesfl; 

[0 17 3] £<ay7Xv4&3M«Ki3V>Tt4, 

-If co^iK2 1 fc„ /^>r2 2 7X7n-n> h 
n — 9 — 2 3 iSr^LTSstK 7^7D-n>^n-7 
- 2 3 K 4 *9 V°^X^^^M 10 9 30 

-1) o 

[ 0 1 7 4 1 X, #X#WU£f±. < t t«WC3 > ^ 
^?>^li^;v/2 6 tBIEfl>'^X2 5 tl^>7' 
2 4 fc*#LTi3iK i^3>^^?>X#^>y2 
6KJ:ot\ ^5X^11411 0 9 |*IC0^a^F<OEE±»* s 

[0 17 5] fit, 6 (±-7-* ^ttS^Eii&jFLTis 

[0 17 6] »9fa4 1 4ii. #***;vr*i|CA* 
4 1 5, *fr#*#ffl-***ffiir4 1 6 i**-*-* e- h 
X4 1 7 ^fitv^o 

[0177] MMiS^WO^ -7 ^ > ^J*^ y ? 'J > ^ 
SMfcfcJ: i)#iaLMLfcilit- Y^^-fA 1 7 Hi 

[0 1 7 8] X, Z<D~7<7 X-?®M.mM.\-i$^X\$.^ -? 

0 3 a<0H®O*gh t^L< LTV**^ ML&#H 50 
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mvm&vy-vi 9 nSftgfgro^D'; K0 J; ? Id, 
n-y h 2 0 3 b*££flgh <fc t) M < -f"^ i i: i> ^> 0 
[0 17 9] 7'9XTO%4S.W ? MS(i£lT<^J;-5 KL 
Tffdo ttWl#W*tttt^ft 1 0 2±KR«U 

9 1 1 4 *m^x¥am-tz>o (24-26) 

X5Xvj!iIM^*^ttt#tl 0 7 £;ft-LT§f5e 
*>»*T^9XvS&£feSl 0 9rt^ft»i-*«, « 
(2 4-2 6) {ZWL\f hfltz^ > ¥ >? 9 > ^WM^ 
}Vf (2 6) £fflSU 7 7X-71411 0 9ft^BfS 
WE^UfiW-fio RF/nMT^EP*D^S3 0 2 £J£v> 
rffij*#6tl 0 2 CRFl*tft«ti t 1 1 W 
^n«t«ai6 J: lOPmomt)*, V'f?n«#t2 
03«OXDyh203 b £t> Lit 1 0 4 SrSLT 

XyXvMll 0 91*1^X1-^.0 X7XVMI 0 
9 mz^^ftfz-74 9 njfc«>fc#K J: *> ST-^Pj* £ 
ft., 7"7X7^4U 0 9fii:7*7X7^4tl.o - 

£ft> «fgl 0 2±fctt«$ftfc*$!«flsw<0*lB 

■i *><DMW}J : -*>i'¥-*mfflx*£z> 0 £ «b \z? -*7 4 

1 4 Srfflv^dtizi: 19, i©^SX'9XTtiS/^-1' 

[0180] Bi5ii, ■frftwe>~?7 x^tummitiTF 
[oi8i] 1 \iwemftwiftmizw&^ X7X? 

[0 182] 2Ji«aafltW*XS$»lF«3UJRSL» 

l$$U#& U 7 h tf> 2 a i#Ltv^„ 
[0 18 3] 3 Ji*^#S! 1 fli:7*7X7^?-*l. 

[0 18 4] 4J4*^S»l|*lSr5R;#K»iti-4tfc«> 
[0 18 5] Sii-v^^nrft^l 1 . 6i$~? 4 ^nrfi* 
[0 18 6] 7 ii^-T ^n^^4oT-7^X^>fh;$tL4 

[0 18 7] ^«J»»7«4H1 1-01 4 0W« 

* (21-23) traatco^fxtt^naaLTv^o 

[0 18 8] 8(4. JtffiWlrt*#^^"4*Oi)MR» 
t*»)Hll-Bll4 OSMC* (24-26) fc H>»<7) 

[0 18 9] 01 5<0^S^4^7 , '^X^a*fet4^ 

ass 1 u ^rx«j»» 7 *^Mf^ * o 



-14- 



27 

[0190] mm.-ff^a-fvx-7^m.t^^^fin9K 

[0 19 1] — v>f ?uffiMM&K$S^X§k£L\^tz 

[0192] -70 nr&fi, naft»fS 3 Oil 

[0 19 3] ftftftflMHHftJft 3 a«HI3 cUtt, -7 

[0 19 4] ?um*. ?n$LmmM4 a £if 
[0 19 5] SW9l*I^t±, MS^-^ftLTiS*), 

ioaraarxw:-^ ^$ksji7 , 7X7 p 

[0 19 6] ^MS{$W6D^B(-!4, i<7)-/5X-7^5plJ 
fflLTfEffifta****^** ^X7Pli, &AS*U) 

[0197] HI 1 6 (4, T-f ? n?ftft|&f^3 <0^tlS.tF 

[0 19 8] 0 1 7 14, ^n^ft^3 fv-^f 

[0 19 9] HI 8(4, *njfcft*fr»3<0.xn-y b 

[0200] 015W7O n^ft^a 3 (4, ffi^ 
$f©E13 d i>mW K ft Z> 4 7 K, * ft If 

O H 10 14 tt-FttR -TB-h K# ft 1" 4 . 
[0 2 0 1] &WLm5frhMZ.\£TEu>*- VXUML 
4 9 n^(4, EflHRrn -y ^<7)4 

dftv-f ^n«5-E»i 0KJ:!)«Emfii:»BS 

[0 2 0 2] il^5R*cO»«K 3 a fcfisltf-* W * 
n^(4, jifi^faMDfc^cM-f-a ^rifljic3£tf4^n y b 
3 btf^feffiStioo, f5«LTv^< 0 

[0 2 0 3] :<0i9^ v^njfcftifc^*, 
»n-; h#3R^^t*N f»7)l.fxn7 b7 
>t-^- (PMA) fcO?v£o 

[0 2 0 4] ^StSR^co^K 3 a C0|*m4, T-f ? 
nfe(4*n y hfrbvzc^frif-lfcihiz*. i9i$*Lft# s 

mn-tz-?* ^D^n±^^L, ^i^9i*iic(4^-^ 

5ft * <D v * n $W*Sc*f $ *t 4 o 

[0205] irru, *f§^<75#m^f tubxm-To 
[0206] (Duamm : aaa*©*^*?* ?v$L*m 



(15) 1 1 -4 0 3 9 7 

2S 

T-SfflEl 0 12 cm- 3 ^C0li5*E7 ,, 9X-x'^^i-4 o L 

[0207] ©An®^— : #< ba^w ? 

*3fl«Wtft«iE < L yyX7«S JM© 

T, ^OSt*^-^7'7X7JHiT"H„ Lfcj&*o 

[0 2 0 8] <3rt&aLK • fsme : 9 n?ftij£lR, IP*. 
?'com?)y -y-^fl*, ft-vTyW-v, DUV 

- * me & ® < w x. *l, ® r * - y^aiwi k ft 

[0209] (D&MC&tott : «MC#&&ftctt#*J3 
ftftrt^&cD-c, y7XTffitfc*WJ$tt4ffit)4 o p 

a £JL±OSfEfl*-CH t&*teO]*v» "7" 9 X7«tf 
20 ^ 0 Lfd^T, JSJKl-'Bir^-^ftMS^tlCft 

& o 

[0 2 10] #tg^X5X7 (CCP) i±mT-*gi** 
f&v>, Ift#nhn^« (ECR) 7 , 5X75lf 
^'^■/t^X? (HWP) l4«^-iBJKrt s J&v\ An 
fb**lt Lv»ft if<0WI|*»* f) , ^65^*HW* S 

[0 2 1 1] 7? ->ir ^m-fZm&Kii. HtCT' 

[0212] *lt, !Rfu, ^m<r>f7 x^m^mm. 

J6, 7yx(4^— fiofv>MIfiia7'7X7(DMTlt 

i£u*v»rt«taajR*»fiT-r*itft<, ^-ft^s 

[0 2 13] ^Cil, *^<7)»aft*ife<om^tC4 4SlJ 

[0 2 1 4] 01 9(4, -7 4 ^n^ftj^3<7>±W^.« 
40 (a) , WOTS (b) SWKBfm (c) ^fLtv^o 

[0 2 15] i<DT4 , ^n?fett^3(4lt^S:v^C^ 
ft4^iSc^SS«2*-iSg&4 3, 4 4ifU^. 

[0 2 16] izU&toftfmttmW&k 4 3 (4, Eft ft 
4^ffllS4 9t, t 9 cd EWt ft -2)1*11118 4 8 t, 

ffit^i,Tl5 2t, -c«aE5itrv»4 0 fir, rm 

5 2 (Z(4^n-y h 3 6' Tjqtf&lSltt'btLTV^o 
[0 2 17] />Pgcoi*HBiJSS«^Jf&4 4 (4, W#}CE 
®tft4ftr*3«*4 7 t, _hsEl*Iffi«4 8 t, ±fB±« 
50 5 3, ±ieTH5 2 t \Z£ <0ffi.f&ZtiX33 <9 , Ti5 2 
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y h 3 6 Hmm^ fhUXX^^o 
[0 2 18] fLT#Itf«4 3, 4 4l±Hfra3cO* 

M<r>wm k <fc h mmmmb 3 a mi m-mm) t mm<v 
mfc-eb 1 *), 01 9<7> (o ktf-t x o K-e-ft-rttTE 

[0219] 5 4 (±, ^«3£bc2gr£l&4 3 -MA-v^f * a 

t iwi z-k § s <o*iB$r® ^ % o 0 5 5 1±. ftmmwmk 

[0 2 2 0] 11 1 9 <DW± 2ocD^£l=£ — M?-*T 
KEg Ltz i><DTi>, m&lrZ, i^cxn y y^cy^WL 

[0 2 2 1] •v^^D«ttl&tf?ra^jLT#:-T:1»*-t^. 
1»jgttK3»?&S& 4 4ffli?)XD7 h t *%mt-?h Z. 

tt>-e£z> 0 fit, m&L£0 5O3ig;i&oBjg>|im 

■7 -{ 9 n r&feMS* *53-* i:«U:v^^n * Mr 

[0 2 2 2] #8R^*jfeK 4 3, 4 4 Off^iiH 1 9 

[0 2 2 3] ^1W5|t^2i?ftK4 3 hA«fM««ttR4 4 

•/7X-7Mii(:i£;it* * & v » r (± , AfltiHfeft 4 

4 O^n -y h 3 b <oafc£, ^ii*K4 3Mn-;h3 

[0 2 2 4] fLT, SIMW&fcllnfrffcU -rW^nife 

* n?£*An 5 4. 5 5 ^Ktt^#B*A¥&** 

#Sr#Ki-4 w torn t Lv\ 
[0 2 2 5] 7^f^ntiAP5 5, 5 6 

[0 2 2 6] 3M£3|C?gU&4 3, 4 4 l*tiC^EA$tt7fr-f 
*n}fe(±, fl-ESH 0tCT2v>^K^|fiJ(-^-BB$tt, 

mm-mvxteKmm*) i:TE„.t- Kt$tK4 3, 
4 4 1*1 * -e^-rtutejK-t * o 

[0 2 2 7] {SflfttHcv-f ^n&iiHWKSfcltfctUt;*. 
D7h3b, 3b' ii)^a5UlSciif$*t*o 
[0 2 2 8] Hv^cRMlEl^-ejttfLT^^v-f ^nvfe 



(16) #&i§¥l 1 -4 0 3 9 7 

HW4 3, 4 4|*1-C S T?*L^V\ MCiotlJS 

[0 2 2 9] iUT, 9u$Li&&&iz* 

[023 0] :;-C, 020-23 =Sr#BB tt> ;|&<£.ji 

■ttth ^m^tz-f^^^mmm.kz'D^xm^.'tio 

10 [O231]02O I'iav^T 1 Iff? %-?§&£M9 *M 

£7^X^S&3ig 9 4 9 DSMSt 

Lt«¥«xn7 h 5 7 ti&ij&i 

8M**jfc* 3 fc-r>f * njfe*#x-r*»0«fefp 5 7 , 
Wti««!>«#:, 2li«S#:W<0««FfS, 7(±Miaffl 

[0 2 3 2] ^n»ffi|&»ti*#0»l**«5#3 
2 t, 02 1 KjjrfJ: -9 y h 3 b, 3 b' 

2 #*«Mt 3 1 «a*^T#-C*S, 
20 [0 2 3 3] fLT, -?^^nffAP5 4 1 5 5©fi 
#tcii, 7^ 7 nlofM4 3, 4 4-\<0^Eit^s?r 
£6^^0^E#5 6^(t"btLTV^ 0 0 2 OO^ff 

ic*v»rm»jft»i!«x#«tt, ^o^« 5 

7 t H^lK^O i ^ 5 6 t *^-tr o 

[0 2 3 4] :9-SE#p5 6 t LT(±, < t % 2oco^ 

sea s: <> o 3 ft jmm <?>mm#-?mt&. ? *tfc« * 0 2 0 

[0 2 3 5] fLt, 5-EStt«-EJt**^riE»cLW* 

[0 2 3 6] #HWKfflV»&*t4#*«*&4 3. 4 4 
<7)^SE«#§H^lK^^J^02 2 {C^i"o 6 1 liTI 
frV&V'p&l.zMVz'b L < «=Att;Ko^r»<O^Ern y 
^ 5 6 imffzi><7)X-$>2> 0 6 2 (iYM^OXOgf^ 
SrHte^rtfe^lTtld-LTtfcO-e^^o 6 3I«IYI* 

m<vx<DWfr*mn^i&Kt>rw>Ltzi><ox*$>*), 6 4 (± 

[0 2 3 7] «-E» 561*. v W ? ofgco A*f-*r6]^c0 
40 i>0. 2 7iMO. 5, J:^^fiL<(±0. 075MO. 6 

ojf tii** * £ t uj: <9 is? *m*rr turn 

O 

[0 2 3 8] -Mt LT, Hr»*4WBHH-4"f-* b ^ 

-T^is »t ^ b Mm iza-t z> w 9 n jftgiKo n# 

^0 2 3ic^1- o ^-EJrt^ii, <Vt-*i:ltt4t 
T^9— m\tmo. 9 ~^3 . 5T'^-fb$-*Si t^*BT 
50 IBtf*o^„ *>*>^.^ ^EJfc*3Ex.fcv>^U{±, 53- 
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[0 2 3 9] ft*5, m»«O^Es|5S:W*E-t-4««** 

0#E^£W«1-£:&5^ft£mo*^K:fe^T&fflv> 
«b*t*t«D — :*R#8fc*4 3. 4 4|*JOE 

[0 2 4 0] JftJiKIJIJLfc#5&l»OH#tt», E7>ftfS- 

-zhhtz\ : twz-z>tztb > mw$<vm\<K 0ii x. if, ai, 

Cu, Ag/Cu^ -y*L£Xx> VX§Hftifri s «*re 

I: WCM^Ifil^^f A L t i i v^L, HICili: 
[0 2 4 1] 2f:|&Wt=fflv»i9it4^*S|l^Mfe«K0#S 20 

[0 2 4 2] *»Wt-ffl^*b*L4^»8l*t»«J»0^n 
■7 MWPS^xn-7 h-tft^, tf^Lfcv>^3MK#ift 

b mm.KMM LRth $ it* „ 
[0 2 4 3] LT, <0H«»«j»Offi^|jfHttll 

[0 2 4 4] -ett, v^^n^<r>Sc*i-5S*ii:Xn-7 h 

sea^s^-esiM-r^ c\ burnt lv\ 

[0 2 4 5] **ifcO»|ROT>f ^nSLftl&Sa^tt 

*&tftz&&mtmm. i &tm^z>zbK£ <k as 3 0 

[0 2 4 6] ^j#?£8&OH®7^-^W-ft<2> 

[0247] (iew^xvjyiil) ^ffc^o-r^r 
?uWLfcW;^WLb \.x&nM%mmmm*m^tz-7?x so 
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vMifS, 12 0 4rIv>tRWt*o 
[0 2 4 8] 1 liy^Xvftli, 4 1^5X^41 

xvftui o i c*Ai-^7ti6o#m«t|«.s^»ife 

t=, 5 6 I±#fiil^Sil«*^lr 3C^?n»tM 
*A-r**E*P»«WMtS H^RS, 4 3, 4 4 liv 

3 b. 3 b' (i#**l^*SS«Srfttt3^^7°9X-7% 
419 |*HCT-f ^ n$r£ffij&1-£*n -y K Wfiffi^LS 

2w*##a. 1 1 4j**^#w*inj*-*-*fc- 
9. 7 (mmm^f^m^m, 8mmnx-$>z 0 if* 

[0 2 4 9] X-?<D$£*kRZF$lW£&>T<7>£ 0 K L 
Tffft v o «M3ffi#W«rjSW^S 2 ±UR* U 
(SCTK-* 1 1 4 */Bv»T«^#W*WaoiI** 

9F«3*HS^i-S 0 

[0 2 5 0] f^T, XyXvilffi^^^Mffl^ 
ftfcain 7 a &^Lt^tItX7X-7f4S9 AC 

<7>«yj£, #B*fliS«#ttSHfl-tt»5 6 ± OlMfc* 
«R4 3, 4 4ftlzmxi-2>o mAZtitz-r-i tufa 

3,44 |*3*B*ff-H >) XlTRWMH-ia <9 \Z.WLMB.m.-f & . 
[0 2 5 1] -y>E$ttfc-x'^^n^(±^L, 0Hx.lf 
*l*I?ftft(7)l/2ttl^tt^>tt7txn-y h 3 b, 3b' * 
W&^f^fSft, XD7f3b, 3b' ^^Llfmff 
i4*aLtX5Xvl4I9t:ft^$til,o X7X7 

9 i*ltrft^$ tl/tT^ ^ u$L<T>%%.K i. *) 
tm $ tt. -7' 9 X-rf&^S 9 1*1 K 7'7Xv^§t 4 o 

mzn, i%&^m2±.izmw:ztitz%i$km.#.w<7)mmi 

[0 2 5 2] Mx.lf|f*#:^4 b LT, 
"C, ^12 9 9mm, JP£ 1 2mmOi0^1v^ 0 to 
»*H«*«EJ»3 b, 3 b' , l±, v^n&^itfi^ 
|pJtftEftl*JSWfW<0^-ft^2 7 mmX 9 6 mmt?*o 
T, fil*tt^«4 5 2 mm (Sft3 

A g) . ¥MWdW®&k± 3CO^'C4l30 s 3 5 4 mm (Jl 
ft 7 A g) t-T^o **M»»i*JR*lfeir»tJ-3 1, 3 

T^H^i: LT<DA 1 »TV^„ 

[0 2 5 3] #l*«*ttf «f 3 <7)HB^«t 4 
mt3 l^i±> v-f y nS^ 7 7 X-7141 9 ^ftitt 

l/2MRSi-iScW«(x^^ttTv^ 0 «|*j^ft{±, « 
mirZ>-?4 ?vj$L<v®$LWcb, fm&oWMV^&biz 
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mf-t2>&, mWL&2. 4 5 GH z cD*?-f 9 njgt, _h 

m<v^m<7)m>WL { gt zm^tzm&^im i 5 9mmti 

<£> o 

[0 2 5 4] 020 3 "CI*, M 2 

1 ^ti^:^H7 Hift7 9. 5 mmWRS-ertfl* 

T>f Vl^-^*ftKLfc2. 4 5GHzOi$fti: 

[0 2 5 5] 112 0 tC^Lfe-^ ^njR-/^X-r^3H6 70 
l^tffllt, Arlf 5 0 0 s c cm, J±*f 1 OmT 
orrhlTorr, t >f ^ nv£/N 0 7 - 1 . 5kW^ 

[0 2 5 6] ^^X-rfHIUt^ y>^7°n-7liCJ: 

i -vm^m^x sai^u whfttz i -v 

JS, X^X-rfcfitSrJttBLfco 20 
[0 2 5 7] ^<7>$g*, 1 0 mT o r r O 

lX10 12 /cm 3 ±2. 7% (^ 3 0 01 
|*J) . 1 T o r r <Dlgf& 5. 7X10 n /cra 3 ±4. 
2% (l 3 0 Offift) -e**K *P^IB^i(t9lfJK-e*& 

— * y°<7 X^iF&ffc £ titv^ 3ut £*MB ^ tL^o 

[0 2 5 8J (f 7 0r7X-7Mgl) 02 4ti#M 
9S«*«£KO-^ 1 4 3 fcv>f 9 nt^MIAL, ft 

[0 2 5 9] 1 0 liirt»7 p 7^H4gl 0 9S:to 30 

i o 2 mmmfrwzmwLm^-r&im^ 

d&llfcJSCTfc-*- 1 1 4 itLtv^o 
[0 2 6 0] 10 3(J:vOnS«fSt*»), Ii 

-ciiH 2o«t w*^tt*oaeRaRfe» 143, 144 

^Hiian-; M03b, 103b' 

««at6**feo-r>f ^natii^ ®h*api 0 5 b tm 

10 5a **fe**t-€WWfc» 103b', 10 
3 b KMXZtl&o 

[0 2 6 1 ] -r>f^nttt^n7H0 3b, 1 0 3 40 
b' X 1 0 4 iSUil 0 9fttliSC*tS*L 

&o ^ Oil C J: 7^7 X vMOj'ftlitlT^) ^ i5 

o 2±cWi#w^«^ h-^ 
- 1 1 4 fcJ: *9SfS^iaSiT-iDlfe"rSo 

[0 2 6 2] — ^ (2 4, 2 5, 2 6) £fflv* 

"OSSl 0 ll*l*»jKi-*o «V*T^«»* (2 1, 

2 2, 2 3) £ «9 Zmk^tk 1 0 7 ^^fS^iSS^ 

mx-r&b, jfxwtmn 1 o 7 a £ #*M&m$*i 

&o ^TXiScffini 0 7 aO|pJ§4rHffllC|pjlt4C:fct)± 



tPifl 1 -4 0 3 9 7 
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[0 2 6 3 ] (2 4, 2 5, 2 6) O 3 > ^ 

^^>^M«/^^2 6 irSSSLT, ^ 1 0 9 rt^pJrfe 

[0 2 6 4] v>f *nj£«$B6 J: «9 0fSI<om*£> 

^n^(i, ITftScfto l / 2 f fcl±l/44S^*S*t 
^XD7M0 3b, 103b' HLW#810 4 

t^&^1 0 9rt^Scm$tL^, 0 
[0 2 6 5] 7 7X>Mtl 0 9fli:iAStifc-7>f 
*n»w>*JMrJ: ^m^Sna^tt, ^7XvMH 

iLfeWfjaE^Xvui^KfiSStu ««F#ai 02 

[0 2 6 6] BBfHBl o 4om *tKt±B 

[0 2 6 7] 1 4 3, 1 4 4 cOff^^^S, X 

u y M 0 3 b. 103b' OJ^R^Tfft^EHSJEt* 

[0 2 6 8] 0 2 4K^Lfc^>f *n?ftX^X^#L3£^ 
LT, A r 5K4 5 0 0 s c c m, 1 0 mT 
orr<hlTorr, W ^ U?£/\ 0 t7 — 1 . 5 k WOO^ 
f^-ey ^ X*7 £f§£ # jtfc -7° 9 X-vcOfta fcfi 1 
ofco -/^XvtfUItt, y>^>7°n-rSi:j:HlT 
CO J: ^ i:U|Tof: 0 Xn-^EPiwi"4«EEt- 5 0 
^f>+ 1 0 0 V<ofEffl7^ffc;$^, ^n-y^gEtt^i; 
sE£ I -V«5g»U-t »*>tt£ I -VMUfc 

[0 2 6 9] -f-C0|S*, E^flfKtt, lOmTorrO 
3Xl0 12 /cm 3 ±3. 3% (^ 3 0 01 
1*1)., lTorrO|^6. 2X10 n /cm 3 ±4. 

6% (^ooifl) -catu *P^B»C*«ft-C*& 
[0 2 7 0] (H8 0*7°^X^a^E) 12 5^77 

x^»a»ai4. H2 o tc^L^^^x^^a^ficD^ 
j#^®i o 2i:rf/m T^tensn-f*^ r^mum 

ft 3 0 2 SrKtt^fcO-e^^o 

[0271] y^x^on^avjaattJEJiToid^L 
1 1 4 *m^xmm<Di&m-tmirz>o (2 

4, 2 5, 2 6) *^LT7 p 7Xvf&41 1 0 9 fli* 

[0 2 7 2] ^V^T, 7 7X>»lffi^^»lffl^ 
SScmn 1 0 7 a *^LT0f^coij{LM:'e'7 o ^Xv|&^ l 
0 9rtlCtttai-*o ^JftWP 1 0 7 aOft££HBtc 
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[0 2 7 3] m^Jh (24, 2 5. 2 6) KK»t 

0 9l*I^Bff«^)±*t-«#i-^o RFA-fr 
XQWa¥8t3 0 2 ^IV>tS#fSl 0 2 KRF*7J& 

4 1 1 1> -n? uwimm 6 \z i lo pftM^mt) 

4 3, 1 4 4 |*j£{5$$:U ? h 1 0 3 b, 103 

■*-*<> 

[0 2 7 4] JHMiSSr^ttft^Lfe***^ 

*«k xst-r * -y * > <7>»«i ^ * ;w ^— * mm t? i & o 

[0 2 7 5] (iQ^XvftlSl) I2 6<?)7'5 
XvMtili, 02 5<D7<7X-?®M$iW.K#iM^WL 
t LT©^-7-4 1 4 ^mftz^<r>X"^,ho 

[0 2 7 6] -fyX-rcD&tkRTft&mt&TV) £ 9 L 20 
TtT^^c ti&I*W&«^#Sl 0 2_LKt£«U * 
-9-4 1 4«rfflV»T*fr3J-*-*o (2 4, 2 5, 

2 6) *#LtX5Xvn4ii 0 9 rt**aawci- 

o 

[0 2 7 7] ScV^T, X-?%Mmif^i^Mmif7, 
ScfctSPl 0 7 a ZfrLxmi£.<7)-%L*'?-77X-7%-!km.l 
0 9rtj;ift£U-r*o 

[0 2 7 8] &m%k (2 4, 2 5, 2 6) HiSKt 

htitz^y?? vy^wm^^y^ 6£W&u si o 
9i*i*^7t<7)J±*t-f*#-r^o RF/MT*ep#n¥K3 50 
0 2*ffiv»-c«*HM£i 0 2 \zr Y-mts^mir^t t 

mmm wm# 5 6 , ^sift^satfc^* 1030 

Xnyhl03b, 103b' £t> Lit 104t 
«LT7 7Xvl4Sl 0 9Uttifc-*-*<, X9X?M 
£1 0 9 l*It-#A$tL7tT^ Jrafcffy&WKX Vtttf 

[0 2 7 9] Z<?>m, a^^ttft&LfcWHJe^? 
Xv|:i f)i6fe$tt, ^-9-4 1 4#«ffij|fSl 0 

[0 2 8 0] EF^7^C i. 9**U.*JH-* 

4 1 4 ^fflv^i ttci 19, BtSX7X-7i:B;^7 
^ * ffl v > 7t:»# K WH t «r 4 ^- v J: 4 «« « 

wmiwm-t z> z t # %> 0 

[0 2 8 1] (HI 0OX5X-7MS1) H2 7 07 s 
7XvttHli±, MLfcgtBfC, 2o<7)|bM 
4 3, 4 4 jPRKsRKES -i 9 njftft 
^Sl 0 3 i*Ltv^, 50 
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[0 2 8 2] v>f * n 1 0 3 !±, fttfOllttffi 

t32iXD7M0 3b, 103b' ^-f^CTcO 

#msr>*t3 1 t<oa*itfrt*i, 0 

[0 2 8 3] vOD$fAa#2i:tt, H7>l&ff5 6 
[0 2 8 4] iflftMf 5 7^<b2§A£ft.&v^n$tf±H 

7>iki? 5 6 ic j: n \Hmmm& 4 4 tftmrntm 4 3 lk 

[0 2 8 5] #W4 3, 4 4I*3TN±. W *n$fcl± 

7>bb^ 1 1 0 k £ y) mtm *) nmtRfttt® *) ^riaj t k 

53-BE£*t, m®-M<7)&mWL&4 3, 4 4|*j£f5J&LTi£ 
ii, XD7M0 3b> 103b' i*), 1 0 1 1*1 

<o X7 x-?^siX7 xvftii 1 0 9mzmw#-M 

1 0 4 £3tLTfft*££ft;i> 0 -?■ LT, mXmWLt&4 3, 
4 4[*J^-€-tL-?-*t2-3Jlf73^-r-?>t-7°9X-7^^Ct# 
4^iC««t^o H 1 0 9i*jic(i, ^ftftfRl 0 
7 <nW&r>ir*wmn 1 0 7 aa*Ritfc*tTv>s 0 

[0 2 8 6] »»±^*[SiIv»fc^ftffi»(7>5fe»c*i*' 
xScttiP 10 7a 1 0 4 RZf&mWi 

§4 3, 4 4<OHS^|pJttTfeai$^'So 

[0287] 1 0 1 ommnftm^ -f-oscmp 1 

0 7 a t:«»R»tfe*Lrv»4^ «iiy 7 X7 

H:i*P|*j£igE&LTSl 0 9 <7>4>'6lC|p]{tTScffi §tt 
So ico^Xftmn 1 0 7 aO«Jgl±, HI, H2, H 

6, m9iz*Lfzmm<oj&mtmMKmMLmtL& 

%> o 

[0 2 8 8] 7P(^^y#A(7)ttftti^ £f#> 

K|p]lt<b*vcv>& 0 ^-y«M*S7 PI*, if, 
7;^>fO^-y^(0i^ (2 7-2 9) 
£ttTi3*K s}?>^2 7rtcO/N°-v^rx{i/^^2 8S: 

[0 2 8 9] 0 2 7^«*ffl^^Maii^fci5i9-e 

[0 2 9 0] *-ffia*#«l 0 2 £TI$£-£-C#g|£BB 

[0 2 9 1] ! )7H;>102a^i#H/:t:?) 

[0 2 9 2] 'J7Mf>l 02 a *TFf flfcjfj^ 
«1 0 2it:_h{CteM ! 3a#W^BHL, 0 2 Sr± 

[0 2 9 3] *^^>-7°2 4 WU, l^iDl 0 8 

[0 2 9 4] (21-23) £9 jJfseoHE* 

[0 2 9 5] T'f ^n^^?ig6 *»*>U ^nf&^ 



-19- 



(20) 

37 

^^n«ftft»i0 3i:ft»tSo -*>B», vf*n 
r&^TEio^e- K^ifef&U *o*#B\ #S«^4 

3, 4 4t2-3«f^L#£J:3&ltffl;ttfl. Ok 
W£JLJii:1-*o 
[0 2 9 6] iOflt i^SS^nyf^l 

$ i£ jc>Kff i- & <o r% c: o jt u $ ft & £ t it & v 

[0297] XD y h 1 0 3 b, 103b 7 frbWtMZ 

xvmib i o 9 uftjftstLjaa^i^x^fb-t" 

[0 2 9 8] i (7) y 7 X Y(7) 7 y ^ t > ^1^4: 
fljffl lT?ttl#WCM*ito 
[0 2 9 9] MsWHTLfct, ^y^ilAt, 

[0 3 0 0] «»#S1 0 2£T7#LT. &»*H*. 
U"7Mf>102a £±#£^T, SffiSffcW S: flX *) W 
-To 

[0 3 0 1 ] 

[0 3 0 2] (*16ffll) HI 1 K^LfcW^njft:/ 

[0 3 0 3] tftiftWtltii, 

fco *1% Si ^xA^fti o 2±l:KlL/: 
ft, *fl£t* (2 4-2 6) *^LT7 7X*7^4S1 0 
91*J«:H£|*«U 10- 5 Torri«IW: o 7° 50 
7Xv«Iffl^M^f 1 0 7t^U«*^t2 
s 1 m^IitIfi(:|ALf: 0 ov^\ (2 4 

-2 6) lzWf h ttiz n > 9 >*;*)Vrf 2 6 ^IS 
U §&±^1 0 91*15:2 To r r KflHfLfco v-f 
ttS6 J:^ 2. 45GHzl. 5kW^^n$l 
iliTEio^- KtWxn^ h#8ltt»«»l 0 3 
i:|ALfco ^< LT> xn7H03b*5>vOD 
V&^ScW$tf7°^X^5:Ml 0 9ft^^$^r^o £0 

fc^^fi^x^^i o as 40 

LT^Wfc&tK S i ^^W<?)>V[^*feii2tU S 

fee 

[0 3 0 4] ftfcftfcT* v>^*£jgf*> 8. 6^m/ 
min + 8, 5%i**T:fc§ <. 
1. 3X10 n /cm 2 k^E^ftv^t^Lfco 

[0 3 0 5] (&tfcffl|2) B12i:fL^^nt^ 
7XvjjLi81iffiML, 7*H/^f07r»y 50 



#W^P1 1 -4 0 3 9 7 
[0 3 0 6] «*i#W^ LTi±, ^fVyXf;^- 

fco ifS i ^xA^jf¥ll 0 2±C«lLfc«, 
it* (24-26) tHT^X^ilftllOQfi 
£KS#NaU 1 0" 5 To r rif«IE?«o *7^X 
vftIf^ftft#Sl 0 7t^Lt*«^i2 s 1 
m CO fa-m-vm. rtCiAL/:o SttC* (24-2 

6) lcKlt?>tL7t3>^^ * yx;s>72 6 ^IIU 
irt*2To r rt:§#L/:o v>f ^n^S2S6 J: *) 
2. 4 5 GHz 1. 5kWOv>f^n$lJ^S^ 
n^y h 1 0 3fli:«WALfc 0 HL 
^ny b^fe-^-f ^n^^ivf^tL^^Xvll^a 

1 0 9rtfc:/9X^*»£3*fco 7°7Xvft 

mmtfxft&n i o 7 ifrLtmxztifcmmirxitf 

Si ^^WO^ftKlfc^StU S i ^/vStK 
fb • Bfe*S*Lfc 0 :Hf:77y>m 77y>^ii 

[0 3 0 7] febtltzT y vV^iftKi*. 8. 9 ^ m/ 
mini 9. 4%*U#>X±% <. *H««f*ftt- 
1. 4X1 O 11 /cm 2 <h^f&vMfi£/?L£r 0 

[0 3 0 8] (*Jfc«3) Ell 1 KfcL*:W ^njfc:/ 
7XvMil^ttIU #f*t?fIiMy^ 

[0 3 0 9] »l#W^Lt^ 0. SjamrfrXO* 
0. B^mtf^O^ >T> K^^-^OA 1 E»^° 

* - > $ *tfc» n«j»nt# § p m*m& v y 3 > 

3fcR (W^ffi < 1 0 0 > , Jggt^ 1 0 n c m) L 
fco *i% y'J 3>3t«wtfiWfai 0 2 JitcfggL 
fclfe. (2 4- 2 6) t^LT^X^»4«i 

0 9fl*Jta»»U 10" 7 Tor r(7)fitiff$^ 
tz 0 l l 4 J:IIU y';nysswi3 

■^ftlffl^M^Sl 0 7 4^Lta*^i6 0 0 
sec m<Oifcft*e. ^yy7>^^2 0 0 sc 

cm^Ii^ftClALtc ov>T% ff«t$ (2 4- 

2 6) ^Rfcte>*tfc=r>^^^>^/^^2 6 £SS^ 
U Sl*j£2 OmTo r rt:ffi}fLf: 0 ov^\ ^ 
nrSm?S6J:^2. 4 5 GHz 3. OkW^OuS 

* T Mi o * - K t«X D7t^ 1 0 

3 iz^XLfZo ^< It, 7 7XvH4H o 9fli:7° 
9XviH4S-*fco r^Xvjsil^M 
□ 10 7 ^^LT#t#&^tt^M^^^-7°^X^|&^ 

1 0 9fi«, ^»$ttrffitt«^^^, y^>i 

v y 3 >fl|^v V 3 >*«WJiK 1 . 0 ^ mOf^f 
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[0310] »6*Lfcaft3/u 3>ioAKuea, 5 

4 0nm/mintt»t^< > ISi^l. IX 
10 9 dyne/cm 2 (JEEfcl) , 'J - 9 WM> 1 . 2 X 
10-" A/cm 2 , WE9MV/cmOS6tI 

[0 3 11] (SIMM) SI 2 C^Lfcv^^ntT' 

[0 3 12] LTii, itS 5 0mm77^f 

y?£hU>Xi&mLtZo V>X*$m^WL\ 0 2_ht; 
tfcSLfcfL M^CJR (2 4-2 6) £^LTX9Xv|§ 
tI10 9ft^mU 1 0" 7 T o r r <0«t 
SHfc, 7-7XvMfflnftt#tl 0 7 S^LT 
at**7il50sccm«Ifr% S7t. *y->^> 
•ffxi 1 0 0 s c cmOjjKS'CMftK^ALTto 
-e\ (2 4-2 6) URttktt^nvX* * 

?<)Vf2 6*IMfcU lfl^5mTo r rUflHSLfco 
ov>t-Y^f^oSlI6il)2. 45GHz, 3. Ok 20 
W©-7-f? ttSfltfc n y h #9S^«e 1 0 

3iz3ggUgAL*:o 

[0 3 13] L-t, ?ODtWn 7 b i l9te#f 
$*ig|*H::X7Xv£fi££-£7t: 0 y'yX-rm 

mmjfxmii&n 1 o 7 ^LTttis^Ttssst 

^VXWO^lSjKlfcSiiSfrU t/y7>WtKtt.U 
S-ftv'J n>I#i/>7CWJ:i:2 1 nm<0SStIS? 

[0 3 14] >XlZ, 7"7X7S4Hf7ft^gl 0 7 50 
^LtKf**Xi2 0 0 s c c mOifc-g-e, £tc. * 
/•/7>nil00scc mdfeSfil:fA L 

7t 0 ov>-e, (24-26) \zm^ bfitz^^y 

^ 9^XVm^f2 6 *fSL> MRS: 1 mT o r r 
2. 4 5 GHz 2. 0 kWCv^f ^n^^^sp^S^ 
T, X9X^f&£.S!*3KX9X-7£3&£ i<7) 

m> 7 - ?x-7ja,iffl^Mni o 7*^LTft»$t 

fcgtSltfXii, X9 Xvfti l o 9 40 

[0315] %htitcm.it^v ^>mRxm.it"yv 

momm&mt^fl-^iXZ 0 0 nm/m in, 3 6 0 n 
m/m i ntMt\ KSt, 5 0 0 nm#ificoM*f^ 
**0 . 3 % t**TAff4*ftttT*4 - t 

[0316] (*M5) 013i:fL^7Df7 50 



#lWl 1 -4 0 3 9 7 

40 

[0 3 1 7] Ltli, S_ta$KlfiO. 5^ 

? - > otb* $ ttTt p Mo*** a v >; a >mu (M^ft 

< 1 0 0 > , WtfV$ 1 0 fl c m) ^rftffl Lfz a i 1* , v 
'Ja>i«wtfi»¥Sl 0 2±fc«*Lfc«i SHK* 

(2 4-2 6) *^U77Xvi4g l 0 9fl*K$ 
W&U 10- 7 Tor r cO«i-eMl±$*7t„ ggV>T£ 
-7 1 14C1IU v-'J 3 0 CCUtP* 

i o 7 *<fr\,xmmif* * 5 0 0 s c c moat 

MT\ ttz, J 7 y it 7,-*t 2 0 0 s c cm<0S£*-C 
iWi:|ALfc. ov>T% (2 4-2 6) KRtt 

0 11*3*3 OmTo r r {-^3*L7^o ov> 
t?, 13. 5 6 MH z 3 0 0 WOffiJBiftm^fciS&HNa 

102 deptn-t-s 1 1 i> v>f ^ nf&^zsfu 02. 4 

5 GHz, 2. 0 k WWv^f ? nlSA4¥S^n 7 

1 0 3 CTMtot- KUlALfc. 
Lt, XU-y hfrt>~?<< ^njfe^*f$^7 P 9X-T|&i 
SI 0 9f*3KX7Xv£|&£$-££:o 7'7X-7M1I# 
*tt#&n 1 0 7 £^LTtt*&£*i£M*^i±SrtTi& 

/ ^ - > _h *M L fcBMfc v 'J 3 v n <o Mf B * SSll 
(SEM) -e«»U, jK-T K wfctr 
J: iJffHILfco 

[0 3 18] WfjtLfcM-fk^UnvilWjSitatlSi:^- 
tt(*2 4 0 nm/m i n± 2. 5%tAff-C> ^Sil 
»K8. 5MV/cm, -f^K7')-f*otaSt4 

it-e* * -r t «*ike $ *tfco 

[0 3 19] (*JfeW6) 01 4 KTFhtz-vi ?U%L~f 

[0 3 2 0] tHifrtLtli, 0. 3 5 ,« mil t 0 . 

3 5 J aml?';f<07'f >T> FX^-X^A 1 — > 

±.\z i ^ mj?wm-ft-> 3 >MU*^A$it^paJMirA 

v V 3 (ffiyjfi < 1 0 0 > , WSfe¥ 1 0 CI c m) 

Lfco * -f\ v »; 3 >*«4:«*HMa 10 2±i: 
tSLfcll, (2 4-2 6) *^LTX9X-7|& 

411 0 9l*I**S^t, 1 0" 7 T o r r OjlS-eM 
EE3*fc„ X7X7Mffl#x«#Sl 0 7^jhLT 
CF4 *300sc c m<75jtS-eX9X-7|§^F«3{^ 
ALTtro o^-e, (2 4-2 6) IZWfbtitiia 
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1 0 9fli 5mTo r rOUtlCftt Lf: c 1 
3. 5 6MHz 3 0 0WO*»afe*^J*fiM##aUEPin 
*tZbbi>iZ^ ZuffiMMb £*) 2. 45GHz 

2 . 0kW(07O u^m* n y b faSSt^ 
8» 2 0 3 ft K TMi o KtfiA Lfco *<U> * 

10 9F*rCttjB. 5mZtiXm®Lmb%*), yyr/l 70 

* * > \zt o -raw t v y 3 > m*^ * > ^ $ ft tzo 

Z.t\$tzi)^tz 0 x^f>^l ^^^>^iSJK. 
(sem) tr#l?MU fNiLfco 

[0 3 2 1] ^yf->^ajS(i6 0 0 nm/m i n 

[0 3 2 2] 7) 014i:flf:v^^Dt'/ 

[0 3 2 3] LT(±, *Ji«^#y y'jr/ 

i«ft$^PI*g B a H y 'J (W#tt < 1 0 

0>, «$10ficm) *«fflLfco £1% 

1 0 2±KRJtLfc». (24- 
2 6) *^LT^X-7||4il 0 9I*IS:|CS»^L, 

1 0" 7 To r r Oiii-C*ES*fco ^X^Sffl^ 30 
^ftfe¥i:l0 7^^ttCF4 ^HOOscc 
rru 2 0 s c c m(7)Iit7 7X7||4S 1 0 9 

flCiALf:o ov>T\ »£tS* (2 4-2 6) KKtf <b 
tifz^>V? 9 >xM|;^r2 6 *WS£U 7^X^ 
^11 09fli2mTor r a>EE#K«*jpLfco "=>V* 
T% 4 0 0 kHz. 3 0 0W<D&mtkmijZi%W^&il 

0 2 KEPin1-& b bi>itz, 2. 45GHzi. 5kwo 

9 v\m3l #9Rtt«Bk* 2 0 3 ft 

*5&£$*fc 0 ^X^«flj;*f;*ffijf&n 1 0 7 

t«»s*ifcCF4 ^stm*tt^x^i&*a4 0 

> K J: *) *° y v U n >R#j. 7f> *lfco ^ - ^ 4 

1 4KJ: 3£«ittKt±8 0t:*«;i-C±#-*-S£i:(± 

^7 ^ > 71&mz^ v> TfFtf Lfco xyf> 
^Wft* (SEM) "C«*L. flHBLfco 50 
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[0 3 2 4] JLy^>^ifiJSii8 0 0 nm/m i Jt 
S i O2 »#lfcfcl±3 0 tfifft*^ X.>y^>^^^ 

[0 3 2 5] mmms) il5t:^7XvMg 

[0 3 2 6] (»I9) H2 0 t^Lfc^'f ^^Wl^ 
fro fee 

[0 3 2 7] Sftl#Wt LTti. * h VvX h>>^- 

>^e>attBLfcs i 02 bist^^^u trr*-^ 

[0 3 2 8] Si*, S i *i^*«#^2±K«1IL 

0" 5 To r r £ -ej*£E$*i;fco 7*9XvS!LlI^ttJfe 
fg7^lTtf^^2 s lm«ftIftt:«A 

[0 3 2 9] ov^\ SNfUfc PF0^) UKttfctU&a 
>^^^>^$0lfty^r (^BS*) SrWSIU Mft£2 
T o r r t:f#L^o 

[0 3 3 0]Ml*H^ 2. 4 5GHz<7)v^^ntII 
J: I) 2 . 0 k WOiJ £ , ^E^**ft« 0 . 5 /VM 
0. 5H3fc4J:^iC«lE5*LfcHfl«»5 6SrflJfflLT 

[0 3 3 1 ] ^< It, SftU^Xv*fS*S*fc 0 

4 b \z o TfFffi L o 

[0 3 3 2] ft5>tLfc77 vV^aaStt^ 8. 2^m/ 
mini 7. 2 < , *Bl**It 1 . 

3XlO n /cm 2 k*^vMfc*^Lfco 

[0 3 3 3 ] (*^J1 0) S2 4C^Lf:70nf 

[0334] «jaa#fc LTitriE^tt^!) 9 t n c t 

[0 3 3 5] i-f. S i o 2±tC|$ 

■ Lfcflfc. *MC» (24-2 6) *iMT77Xvai 
^ft**^#P«L. 10" 5 Tor rttilE^^Co 7° 

9X-7jttaffl^lftHjni o 7 a^irif^^2 

[0 3 3 6] ov^t\ »MC* (2 4-2 6) U^tt tl 
f:^>/2 6*IBttL. MSfl*2To r rCftfifL 
7 7Xvftlini:, 2. 45GHzOvOnt 
H«i: l 9 2. OkWOfA^, ^-E^ftfflO. 6/^ 
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mo. 4 Kmm^fifz^mm^mm^ 103^ 

*§&*kmttzo ztvm, 7 7XVMffl^MPio 
7 a 5:^ L tfttB ^ 7°7 X vMlfl t 

* t ***W*flf ** * ^ o v ^ TfF« L o 
[0 3 3 7] W&tLfcT* vV^jKJKM^ 8. 6^m/ 

min±7. 8%S:iftt*i<, $Btf*KU. 70 

2X10 n /cm 2 fc^^fivMiSr^Lfco ' 
[0 3 3 8] (ftjfcffll 1) IH 2 0i:SLfc-7OniS 

7*7 Xv»WR1t L> fiMftf L v y 

[0 3 3 9] tftlft^: LTIi, A 1 coifs 0 . 5 p m. 

v y =j > 7.x/> (W^fi < l o o > , jgjfcp l o a c 

m) *«fflLfco 

[0 3 4 0] Si% y^n>7x^^Stfg2±i:t 20 
■ Lfcfk g&tX (^H^) Sr^tT77 7VffliSrt 
SrJt^S^Lx 1 0" 7 To r rtf>«i t?*EE5*fco St 
MIL, 7 l J 3 0 0 

31^Sfcffln7 a fc^LTffiStf*?: 6 0 0 s c c m<£> 
v£*t;\ ttz, t;y7>^i2 0 0 scc mCOiEfi 

[0 3 4 1 ] ov>T. SNfC* PFHI^) ^Ktt^ttT^n 

vy^^v^iw^^r c^m^) ^isu MfSMrt 

£2 OmT o r r 1:§^L/: Q 50 
[0 3 4 2] ov^, 2. 4 5GHz070nS»« 

4 5 /*mb o.55 cms $ Ktz&sMmmwmM 

[0 3 4 3] ri>< IT, 7^7X^111*11:^7X^4: 
»^$*fco -<?>l^ 7 0 7X^3gffl#7^ffiP7 a £ 
^ L TiA S *Lfcfc*2r* Ji 7°^ XTftiffitig, 

M^O*«coS^»^^ft^l--*r z F*ItZ y g o 

[0 3 4 4] #^^fty^>lOSlI«l^ 5 
4 0nm/mintiS^i<, ISt£*l. IX 
10 9 dyne/cm 2 (J±M) , T J - 9 MM 1 . 3 X 
10- 10 A/cm 2 > *ft»Wffi9. 7MV/cm<oe#> 

[0 3 4 5] (^JfeflOl 2) IS 2 4K^Lfz^4 

7 o 7X^s^e^«ffli_ 77Xf 7 ^ u>XEUnn 50 
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iff o fee 

[0 3 4 6] tt^afrWi: LTIi, US 5 0mm7°7^ 
f7^W/XOTU: 0 V>X«ftfgl0 2±i: 
tll^l HMK^ (2 4-2 6) ^LT77XV» 
IIrt^»^»«t, 10" 7 TorrOft«H 

fco 7 0 7Xv^M^xficaini o 7 a^Lttt^r 

7J150sc craOi|ft\ ^67 y7>^4 

1 0 0 s c c m^^i^aSfttC^ALfCo 

[0 3 4 7] ov*T% JJ&C$ (2 4-2 6) (CRKIt&tU 
1tWf2 6 4:WM£U iaaH*!* 5mT o r r 
Lfco ov*t\ 2. 4 5GHzOv-f^ntfi|6 
3. 0kw(7)IAJ, ^E¥WII0. 7/^iWO. 3 
*CiiaE$tLfc#»*»j|*tt»«*l 0 3 ^iMT7°7 
X7MiflCMU: 0 

[0 3 4 8] ^< IT, 7 7X>Mlrti:7 7Xv^ 

|fc&S*fco -<7>PH> 7 7XYj«ffl^MP10 7 

0#|fijfc|fri£$*u ^^>7>f7t£CU Ifty 1 ] 
n>it* t V>X±U2 1 nmOff$^j£S*i7fc 0 

[0 3 4 9] #Cl^ 7 7X>ftlf^ttffiPl 0 7a 
t^LtBBE^ t 2 0 0 s c c mOati'C, * 
y ->^>#\x«r 1 0 0 s c c mOffif-eftlSfl^fA 
Lfco ov^\ tff$t* (2 4-2 6) K«Mtfc*Lfc'*/l' 
7*2 6 *»M£U teS^rtS: 1 mT o r r i:ftilL/:o 
ov^t\ 2. 4 5 GH z<r>-*>( ^D$1I6 J: Y) 2 . 0 

zfitz^mmmm%m$Mi o 3 j^it^xvn 

[0 3 5 0] **< It, 77X-7MIrtC7°7X-7^ 
^i^^rfco ZV>^ ^7X>ftli^ftfflni0 7 
a*^LT#A5*tfcBl*55rxj± % 7 7XVftIgrtt 

Big, »mztirmmw^%t*<Dm&mt%:t)^ u>x 

n>it*»V>X±H8 6 nmOffS-CJKJK$*tfeo ffiBI 

[0 3 5 1] ft 6 Kfzmitis y n y a > 

Jg^^«i3SJSii'€*tt-rn3 2 0 nm/m in, 3 8 0 n 
m/m i n^Afft\ IRKfc, 5 0 0 nm#fiOS#$ 
0 . 2 5 % T AfiFS: ft^Wttt?* £ - t *<9feC 

[0 3 5 2] (HJfeM13) i2 5^l^v^^ut 
7°7X^^SS^ffiffiL, 

[0 3 5 3] f»l#Wt Ltli, S±g|5tzA 1 
> (9>f >T> 5^m) Hm^titzU 

Sft 3 0 0 mmOO PSfftfiy V 3 > <)x^ (B^rffi 
< 1 0 0 > , ffitt^ lOficm) LfZo 
[0 3 5 4] t1r\ <>ij3>i>x^tlH*fftl0 2± 
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i:BtLfco HWC* (2 4-2 6) i^LT^X-7« 
itfi^XStMt, 10- 7 Torr(Otit«E§^ 
/wo 1 4 KiI«U y'J 3>^je.^£ 

3 0 0ti:MU **KtiO«flEJc«»Lfco 
X>Mlffl^tiiin 10 7a *^LTBBR#\X«r 5 0 
0 s c c mOtf "C, itz^ ^;y7>fX?:2 0 0 s 
c cmOat*-eia31fil*I^*ALfco 

[0 3 5 5] ov>T% Jfeit* (2 4-2 6) KRtffcfl 
fc^>72 6S:I«U 7°7X7ftllfij3 0mTo 
r r UfRSfLfco -=>v>-C^ 13. 5 6 MH z <7)i^JS?S£P iO 
fln#K*^LT3 0 0W<7)I^^«fgl 0 

2. 4 5 GH z<D~?4 fuWLWMt »> 
2.0k WOmtf 4r. #K^#*I*HI 0 . 5 /£MBJ 0 . 5 
lcMiE$iL^#S«^«9ltK«&* 1 0 3 ^IT77 

[0 3 5 6] fr< LT, 77Xvftlirt(:77X>^ 
f&££^fc 0 7 7X7Mi^fti&fgl 0 7£y>L 

tu ^yy7^^t as u mfb v y n U n 20 

[0 3 5 7] £OB#, >f *>tliRF^7^i:J: *9 *D 
» S flX&J&teXM Lac * - > ±Oit» 9 1*3 

SJHRIIttUov^-cffFttUfco «*R«tett. A IBM 

- >±izmmLfzmt v y 3 ^R«o»fw***a« 

(SEM) -C««U ^F^Iit^-tC 

[0 3 5 8] #6ftfcBMt^y3>JRO«iia*fcJ&— 
tti2 2 7 0 nm/m i n±2. 3 % T% flUK t> ifg 30 

3SW-JE9. 3MV/cm, K7V-t*oTft«i 

Bt-c* & - **ilB £ ttfc o 
[0 3 5 9] (*JSW14) H2 6 tr^L^rv^f ^u?& 

[0 3 6 0] 1S#L3£#;<>: LTti, Al^-> (9>f > 
T>KX-^-*0. 3 5/*m) ±i:i ^m^OgP^S i 
02 iftfcit&jft 3 0 OmmOPlf^y 1 ] 

(M^ffi < 1 0 0> , ffigt^l Oil cm) £ 

[0 3 6 1 ] 41% y'jr/^JSf#gl0 2i 
KRULfcft. (2 4-2 6) t^Lt^9X7 

i41fi^*^at> 10" 7 Torr^iJtffi$ 
-frfco 7°7X>5!lIffl«S:fflPl 0 7 a^ltCF 

4 «00sc c m^aity^XvailrtUiAL 
fco ov^\ (2 4-2 6) fcRttfctlfc'^-r 
2 6*IIU 7 7XvMl|fli5mTor r^ES 

[0 3 6 2] ov^ 13. 5 6MH zOi^iSr&OTD^ 
g3 0 2 ^LT3 0 0Wcom*«J*#Sl 0 2 KEPiJD 50 
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-T&tti>K, 2. 4 5GHzOV>f^ntI«6 J: *9 
2.0k WOt* * . ^K3Wl*J« 0 . 4 0 . 6 

^BlESiLfc^»**»«««ft»l o 3 £y>LTX^ 
X^aSW^WJf&Lfco **<Lt% y7XvMSrt 

[0 3 6 3] 7 7X>Mffl#^tffin 10 7a 

ffcvy rr>|R^^^>^$tL^o ^-7-414t:J: 
ov^rffFffiLfco Jiyf-v^J^Rtt^ XyfV^jlfc 

■Mt v y n > mo BfB t m®m (sem) -e 

[0 3 6 4] J.y^>^afl64:Jt#y'>y=r>a«Jt6 
9 0nm/min, 2 1 t A4f t\ J. y ^ > ^Jgttfc (5 

[0 3 6 5] (£jfc0Ol 5)02 6tc^Lfev>f 

44 ^y y'J nvKOJ^yf-v^iffofco 
[0 3 6 6] Ltli, ti»i:#yvy n>« 

OTg* £ tLfcfcg 3 0 0 mmCO P SJJIM&it v'Jn^x 

^ (M^e < i o o > , mxm i o n c m) mm t 

fco 

[0 3 6 7] 41% yiJn>^x/N*§##il0 2± 
MfL^ (2 4-2 6) ^LtT-yX^ 

^1SI*I*X^^I> 1 0" 7 T i r r04(4"CjftE3 
*fco X^X^affl^rxJScffiPl 0 7 a SryTLTCF 
4 S:300sccnu M3f £ 2 0 s c c m<£>if M "C 

[0 3 6 8] ov^\ #f£C* (2 4-2 6) IZWtffhti 
fc/N>'/2 6il*U 7 7X7MIfii2mTor 

0 2 £y>LT4 0 0 kHz <&l^W$MjJ 3 0 0W^7x 
^t::R]£[rr& 1 <t it:, 2. 4 5GHz070n$i 
M<£ 1. 5 kw^Ui 7>B£^rt1H0. 4 5/y^ 

« o.55 izmm. ^ ftfc*«#M**«tt»«[ir 103^ 

iMt77XvMifli:ML^o 

[0 3 6 9] LT, -/^X^aSF^I^^^X-TS: 
l&^^^fco ^XTteaffl^tttHP 10 7a *7>L 

Rb& ^?*L-rfgtt*t*9^ '>y3>^j.^o^rn 

19 #y ytj 3>l#Xyf>^Jftfc fl ^-7-414 

[0 3 7 0] xyfvjrji, ai^^v^JS. «*Ut, 
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1-mm.wt (sem) miMu ffiL^o 
[0371] z-vf-yym&tns, i 02 mumt^fh 

^~fl8 7 0 nm/m in, 2 6 tllf-C, jr.-y^>^ 

[0 3 7 2] (mmmi 6) m2 7 izTjkLt-zmw-zRi^ 

[0 3 7 3] *-*>*r*, ^m* s mMWi 

•Cff X7to 

[0 3 7 4] 

±L#4iOt4»), flCgft2 0 Omm^^^/Nffi^^ 
[0 3 7 5] X, gU<D2fcf&93KJ:*Uf, v^^n^«jf& 

[0 3 7 6] 5E»;80O*ISW^±*tlf x XD-7 h#HI 

* u$L*ttc%t ■ mife-f2> it^H. ^ LT, ICS 
It 3 0 0mm<7)^ ^^S^vMi-ettirffi^-f* fe<^»fil 
iWtlf^tll** Afffc X9 XTfcfcST § & o 

[01] *§&wnf^%nn<oMmi~£z>-7°?x-?*&m 

[0 2 ] *»ifio«faSfc*ifc<o j&BU:: «fc 4 X 5 XvM 

[03] *§£ww-< ?vwt&ffim-&if&-*"{?*WL 

[04] &$&W(V7<7X~?® ! mm&lZ]8V2,XUy y-t 
[0 5 ] *$&9§ogU«>*l6^St»c J: & v-f * n?fefti^f| 
[0 6] *»W(cfflv»e,*t*9lo^'f ^nafcfti»ss:^ 

■r^^:0"e*^o 

[0 7] *fWi:fflv^tiSxn7 KOWfiSctr^-r^pffi 
0-e&& o 

[08] &?&wizm^t>tt2>%\\<oz.ti y Kosestms-^ 
-r«s:0-e*^o 

[0 9] *nwt:fflv>c,*t*^fti»#aoflUfi*^-r 
*5S:ia-e**o 

[01 0] i: J; 5 ^5 X vftit a<^) 7 n - f t 
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[011] ^H^^giJo^^X^SStt^^l-^© 
[012] *H^<0£lCgU<O-/9XT®.3ffiS«*^-f« 

^0-eab^. o 

[013] «i<?)«<7)7-7X-7*Itt*^tISgl 

[014] *#§^Kicffi«X9Xv»£3£g£;^^ 

[01 5] ^g&nosuox? x-?nammft*m-r%Lftm 
10 • -e&&o 

[0i6] -7^f^nv&#t^on«is.o f iff®^^-r«^: 

[01 8] V-f ?D$«O^D7 HtlHI^t 

[019] *»W<08U<o*ifc<0^]Bt: < t4-v>f^n*ft 
[02 0] ^ftWOSUOSltlfcOBSRKJ:*^^ ^n*« 

o 

[02 1] *f&BJ5ogiJ(0*M^.«t;i^#*3*:K*?ft 
•5) o 

[02 2] *»9!t=fflv>ibtL*^^^n*<o^E*A¥ 

[024] ^f&H^osijcox^x^sstt^^-rm^ 

[02 5] *l&WcoSlCgO<7)X7X-7jgL31Sit**i-* 
5£0-e&& o 

[026] ^i&B^o^ox^x^a^tt&^-r^ii 
[027] 2|c%w«)3St-*fe«"7'9X^aa«fli*^-rflt 
[02 8] ^nfett^^«l^:«i«BfiB0-e 

<fc o 

[0 2 9] «*<0v^ ^ n X7XvMIif «Ki 

40 Bf®0T?*&o 

[W-^-oiaW] 
K 101 
2.102 

3, 10 3 •7^tt$L«jjtSS' 
4,104 If 

7,107 2fxtt*&¥« 

7 a, 10 7a ^ftffiP 
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